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WHAT IS CLAIMED IS: 
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An optical scarxning apparatus for scanning 



a surface to be scanned in a main scanning direction by 
simultaneously using a plurality of optical spots formed 
of a plurality of optical beams emitted from an 
10 illuminant, comprising: 

a light path deflecting part deflecting a 
light path of at least one of said optical beams, 

wherein said light path deflecting part is 
provided in light paths of said optical beams. 



2. The optical scanning apparatus as claimed 
20 in claim 1, wherein said light path deflecting part uses 
a liquid crystal deflecting element formed of a liquid 
crystal element being controllable by an electronic 
signal to deflect the light path of said one of the 
optical beams. 
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3. The optical scanning apparatus as claiined 
in claim 2, wherein said liquid cryst:al deflecting 
element is capable of deflecting optical beams 
separately in two directions orthogonal to each other. 



4 . The optical scanning apparatus as claimed 
in claim 2, wherein said liquid crystal deflecting 
element has a plurality of effective areas each of which 
is separately modulated. 



5. The optical scanning apparatus as claimed 
in claim 2, wherein said illuminant comprises at least a 
semiconductor laser serving as an illuminant point and a 
coupling lens coupling laser light emitted from said 
semiconductor laser . 



6. The optical scanning apparatus as claimed 
in claim 2, further comprising a beam synthesizing part 
synthesizing optical beams emitted from a plurality of 
illuminants . 



7 . The optical scanning apparatus as claimed 
in claim 6 , wherein each of said illuminants comprises 
at least a semiconductor laser serving as an illuminant 
point and a coupling lens coupling laser light emitted 
from said semiconductor laser, and said semiconductor 
and said coupling lens are arranged so as to correct a 
synthesis error by said beam synthesizing part. 



in 
an 
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claim 2 , 
aperture 



The optical scanning apparatus as claimed 
further comprising an aperture member having 
for shaping an optical beam wherein said 
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aperrure member is provided in an upper stream side, 
rhat is, in an illuminant side, of the liquid crystal 
deflecting element in the light paths of the optical 
beams . 



9. The optical scanning apparatus as claimed 
10 in claim 8, wherein said aperture for shaping an optical 
beam is formed on one of an entrance surface and an exit 
surface of said liquid crystal deflecting element. 
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10. The optical scanning apparatus as claimed 
in claim 2, further comprising a detecting part 
detecting positions of said optical spots for 
20 simultaneously scanning said surface to be scanned and a 
driving part driving/controlling a liquid crystal 
deflecting element based on a detection result of said 
detecting part so as to adjust a position of at least 
one of said optical spots , 
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11. An illuminant apparatus for emirr.ing a 
plurality of optical beams and serving an oprical 
scanning apparatus for scanning a surface to be scanned 
in a main scanning direction by simultaneously using a 
plurality of optical spots formed of said optical beams 
emitted from a plurality of illuminants therein, wherein 
said optical scanning apparatus comprises a light path 
deflecting part, which is provided in light paths of 
said optical beams, deflecting a light path of at least 
one of said optical beams, comprising: 

a plurality of light path deflecting parts 
separately deflecting one of said optical beams 
corresponding to each of said light path deflecting 
parts , 

wherein said light path deflecting parts are 
integrally provided . 



12. The illuminant apparatus as claimed in 
claim 11, wherein said light path deflecting part is 



formed of a transmission type optical element ana is 
provided in light paths of the optical beams. 



13. The illuminant apparatus as claimed in 
claim 11, wherein said light path deflecting part is 
formed of a reflection type optical element and is 
provided in light paths of the optical beams . 



14. The illuminant apparatus as claimed in 
claim 12, wherein said transmission type optical element 
is driven by a driving part using a piezoelectric 
element . 



15. The illuminant apparatus as claimed in 
claim 13, wherein said reflection type optical element 
is driven by a driving part using a piezoelectric 



element 



16. The illuminant: apparatus as claimed in 
claim 12, wherein said transmission type optical elemen 
is driven by a driving part using one of a pulse motor 
capable of rotating by a predetermined angle in 
accordance with an input pulse signal and a pulse motor 
capable of moving straight by a predetermined distance 
in accordance with an input pulse signal . 



17, The illuminant apparatus as claimed in 
claim 13, wherein said reflection type optical element 
is driven by a driving part using one of a pulse motor 
capable of rotating by a predetermined angle in 
accordance with an input pulse signal and a pulse motor 
capable of moving straight by a predetermined distance 
in accordance with an input pulse signal. 



18, The illuminanr apparatus as claimed in 
claim 11, wherein said light path defecting part is 
formed of a liquid crystal element driven by an 
electronic signal . 



19 . The illuminant apparatus as claimed in 
claim 11, further comprising a first illuminant part 
integrally having a plurality of illuminants aligned in 
line in the main scanning direction, a second illuminant 
part integrally having a plurality of illuminants 
aligned in line in the main scanning direction, and a 
beam synthesizing part making optical beams emitted from 
said first illuminant part and said second illuminant 
part close to each other and emitting said close optical 
beams . 



20. The illuminant apparatus as claimed in 



claim 11, wherein said illuminances comprises a pluralirv 
of semiconductor lasers and a plurality of coupling 
lenses corresponding to said semiconductor lasers. 



21. The illuminant apparatus as claimed in 
claim 11, further comprising an aperture member having 
an aperture for shaping an optical beam, wherein said 
aperture member is provided in an upper steam side, that 
is, an illuminant side, of said light path deflecting 
parts . 



22. An optical scanning apparatus for 
scanning a surface to be scanned in a main scanning 
direction by simultaneously using a plurality of optical 
spots formed of a plurality of optical beams emitted 
from a plurality of illuminants in an illuminant 
apparatus wherein said illuminant apparatus comprises a 
plurality of light path deflecting parts, which is 
integrally provided therein, deflecting one of said 



optical beams corresponding t:o each of said lighr patih 
deflecting parrs, comprising: 

a derecting part detecting positions of said 
optical spors for simultaneously scanning said surface 
to be scanned; and 

a driving part driving/controlling said light 
path deflecting parts based on a detection result of 
said detecting part so as to adjust a position of at 
least one of said optical spots. 



23, The optical scanning apparatus as claimed 
in claim 22, further comprising a deflector deflecting 
said optical beams emitted from said illuminants and a 
scanning type imaging system scanning said surface to be 
scanned by using said optical spots formed of said 
optical beams deflected, wherein said optical beams from 
said illuminants enter said deflector non-parallel with 
each other with respect to the main scanning section. 
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24. The oprical scannirxg apparatus as claimed 
in claim 1, further comprising an illuminan^ apparatus 
formed of a plurality of illuminants , a beam 
synthesizing parr synthesizing a plurality of optical 
5 beams emitted from said illuminant apparatus , a 

deflector deflecting said optical beams synthesized by 
said beam synthesizing part, and a scanning part leading 
said optical beams deflected by said deflector on said 
surface to be scanned, wherein said light path 
10 deflecting part is provided between said illuminants and 
said beam synthesizing part so as to adjust positions of 
said optical beams on said surface to be scanned. 
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25 . The optical scanning apparatus as claimed 
in claim 24, wherein said light path deflecting part is 
formed of a transmission type optical element that is 
20 eccentrically provided. 
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26. The optical scanning apparatus as claimed 



in claim 24, wherein said lighr pa-^zh def lec'::ing parz is 
formed of a liquid crystal elemeni: controllable by an 
electronic signal . 



27. The optical scanning apparatus as claimed 
in claim 26, further comprising a ghost light removing 
part removing ghost light caused by said liquid crystal 
element, wherein said ghost light removing part is 
provided as a slit aperture between said liquid crystal 
element and said deflector. 



28. The optical scanning apparatus as claimed 
in claim 27, further comprising an aperture shaping an 
optical beam, wherein said aperture is provided in an 
upper stream side, that is, an illuminant side, of said 
light path deflecting part and the following formula is 
satisfied; 

L > (b + A ) / (2 Xtan 6 ) , 
where b is a width of optical beams deflected by said 



liquid crysral element, A is a width of said slit 
aperture, L is a distance between said l:.quid crystal 
element and said slit aperture, and 2 8 is an angle 
between ^Is'ii-order light and -Ist-order light of said 
ghost light caused by said liquid crystal element. 



29. The optical scanning apparatus as claimed 
in claim 24, further comprising an optical housing 
accommodating parts thereof, wherein said optical 
housing holds said illuminant apparatus on a side wall 
thereof and holds said light path deflecting part and 
said beam synthesizing part on a common holding part 
therein . 



30. An image forming apparatus for forming an 
image , comprising : 

an optical scanning apparatus for scanning a 
surface to be scanned in a main scanning direction by 
simultaneously using a plurality of optical spots formed 



of a plurality of optical beams emi-cted from an 
iliuminar.r comprising a lighr parh def lec^iing par-;: 
deflectiing a lighr parh of a-c leasr one of said optical 
beams, wherein said light path deflecting parr is 
provided in light paths of said optical beams; 

a photoreceptor forming an electrostatic 
latent image scanned by said optical scanning apparatus; 

a developing apparatus developing said 
electrostatic latent image as a toner image with a 
toner; and 

a transferring apparatus transferring said 
toner image in a recording medium. 



31. An image forming apparatus for forming an 
image , comprising : 

an optical scanning apparatus for scanning a 
surface to be scanned in a main scanning direction by 
simultaneously using a plurality of optical spots formed 
of a plurality of optical beams emitted from a plurality 
of illuminants in an illuminant apparatus wherein said 
illuminant apparatus comprises a plurality of light path 
deflecting parts, which is integrally provided therein. 



deflecting one of said oprical beams corresponding -O 
each of said light path deflecting parts, comprising a 
detecting part detecting positions for simultaneously 
scanning said surface to be scanned and a driv:i.ng part 
driving/controlling said light path deflecting parts 
based on a detection result of said detecting part so as 
to adjust a position of at least one of said optical 
spots ; 

a photoreceptor forming an electrostatic 
latent image scanned by said optical scanning apparatus; 

a developing apparatus developing said 
electrostatic latent image as a toner image with a 
toner; and 

a transferring apparatus transferring said 
toner image in a recording medium. 



32 . The image forming apparatus as claimed in 
claim 30, wherein said light path deflecting part is 
driven/controlled by an operator based on an output 
image on said recording medium. 



33 . The image forming apparatus as claimed in 
claim 30, fur-::her comprising a plurality of said 
phororeceptors serving as a plurality of surfaces to be 
scanned . 



34. The image forming apparatus as claimed in 
claim 30, further comprising a plurality of said optical 
scanning apparatuses wherein said optical scanning 
apparatuses are aligned in line in the main scanning 
direction for said photoreceptor. 



claim 30 , 



35. The image forming 
wherein said image has 



apparatus as claimed in 
variable pixel density. 



36. An optical scanning apparatus for 
scanning a surface ro be scanned by using a beam spcr 
formed of an optiical beam emitted from a semiconducror 
laser , comprising : 

a liquid crystal element deflecting a lighr 
path of said optical beam on said surface to be scanned; 
and 

a light rotating part rotating a polarization 
plane of said optical beam. 



37. The optical scanning apparatus as claimed 
in claim 36, wherein said light rotating part is formed 
of a 1/2 wavelength plate. 



38. The optical scanning apparatus as claimed 
in claim 37, wherein said 1/2 wavelength plate is held 
by a rotation adjusting part and is capable of rotating 
upon an optical axis . 



39- The oprical scanning apparatus as claimed 
in claim 36, wherein a position of said optical spot is 
adjusted on the surface to be scanned by deflecting a 
light path of said optical beam in a subscanning section 
of said liquid crystal element. 



40. The optical scanning apparatus as claimed 
in claim 36, wherein said semiconductor laser is formed 
of a semiconductor laser array having a plurality of 
illuminant points . 



41. The optical scanning apparatus as claimed 
in claim 40, wherein said semiconductor laser array is 
inclined toward an optical axis of said optical beam 
emitted . 
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42. The optical scanning apparatus as claimed 
5 in claim 39, wherein said surface to be scanned is 

scanned by an optical beam synthesized from at leasr two 
optical beams emitted from at least two semiconductor 
lasers by using a PBS (Polarization Beam Splitter) 
surface, and said liquid crystal element is arranged so 
10 as to convert an optical beam emitted from said liquid 
crystal element into one of an S-polarized optical beam 
or a P-polarized optical beam toward said PBS surface. 
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43 . The optical scanning apparatus as claimed 
in claim 39, wherein said surface to be scanned is 
scanned by an optical beam synthesized from at least two 
20 optical beams emitted from at least two semiconductor 
lasers by using a half-mirror. 
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44. An image forming appararus for forming an 
image , comprising : 

an optical scanning apparatus for scanning a 
surface to be scanned by using an optical spot formed of 
an optical beam emitted from a semiconductor laser, the 
optical scanning apparatus comprising a liquid crystal 
element deflecting a light path of said optical beam on 
said surface to be scanned and a light rotating part 
rotating a polarization plane of said optical beam; 

a photoreceptor forming an electrostatic 
latent image scanned by said optical scanning apparatus; 

a developing part developing said 
electrostatic latent image as a toner image with a 
toner; and 

a transferring part transferring said toner 
image in a recording medium. 



45. The image forming apparatus as claimed in 
claim 44, wherein said optical scanning apparatus scans 
said photoreceptor by using a plurality of beam spots 
formed of a plurality of optical beams and is capable of 
adjusting a scanning line pitch on said photoreceptor. 



46, The image forming apparatus as claimed in 
claim 44, wherein said optical scanning apparatus scar.s 
said photoreceptor by using a plurality of optical beams 
and is capable of switching a pixel density of the image. 



47. A tandem type image forming apparatus for 
forming an image, comprising: 

an optical scanning apparatus for scanning a 
surface to be scanned by using a beam spot formed of an 
optical beam emitted from a semiconductor laser, the 
optical scanning apparatus comprising a liquid crystal 
element deflecting a light path of said optical beam on 
said surface to be scanned; and a light rotating part 
rotating a polarization plane of said optical beam; 

a photoreceptor forming an electrostatic 
latent image scanned by said optical scanning apparatus; 

a developing part developing said 
electrostatic latent image as a toner image with a 



toner; and 

a transferring pari: transferring said roner 
image in a recording medium, 

wherein a plurality of said phororeceprors are 
provided, said optical scanning appararus scans said 
photoreceptors wirh a plurality of optical beams, and 
misalignment of a write start position between said 
photoreceptors is corrected. 



48. A division scanning type image forming 
apparatus for forming an image, comprising: 

an optical scanning apparatus for scanning a 
surface to be scanned by using a beam spot formed of an 
optical beam emitted from a semiconductor laser, the 
optical scanning apparatus comprising a liquid crystal 
element deflecting a light path of said optical beam on 
said surface to be scanned and a light rotating part 
rotating a polarization plane of said optical beam; 

a photoreceptor forming an electrostatic 
latent image scanned by said optical scanning apparatus; 

a developing part developing said 
electrostatic latent image as a toner image with a 



toner; and 

a transferring parr transferring said coner 
image in a recording medium, 

wherein a plurality of said optical scanning 
apparatuses are aligned in line wirh respect to a main 
scanning direction for each photoreceptor and 
misalignment of said beam spot with respect to a main 
scanning direction around a connection area between 
scanning beams from said optical scanning apparatuses i 
corrected . 



49. The division scanning type image forming 
apparatus as claimed in claim 48, wherein said 
misalignment of the beam spot around a connection area 
between scanning beams is corrected with respect to a 
subs canning direction. 
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ABSTRACT OF THE DISCLOSURE 

An opt.ical scanning apparatus scans a surface 
ro be scanned in a main scanning direction by 
simulraneously using a piuraiiry of optical spo-s formed 
5 of a plurality of optical beams emitted from an 

illuminant, comprising: a light path deflecting part 
deflecting a light path of at least one of the optical 
beams, wherein the light path deflecting part is 
provided in light paths of the optical beams wherein the 
10 light path deflecting part may use a liquid crystal 

deflecting element formed of a liquid crystal element 
being controllable by an electronic signal to deflect 
the light path of the one of the optical beams. 
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